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Table 1. Well construction and groundwater elevation data summary 
 

Well Location Well ID 
Well 

Depth  
(ft bgs) 

1
 

Screen 
Interval  
(ft bgs) 

1
 

Ground 
Elevation  

(ft) 

Top of 
Casing 

Elevation  
(ft) 

Depth to 
Water 

(ft below 
TOC) 

Water 
Elevation 

(ft) 

Ash Basin 
Closure 
Monitoring 
Wells 

MW-7D 60 55-60 242.94 245.06 18.69 226.37 

MW-101D 71 66-71 265.67 268.19 28.44 239.75 

MW-102D 85 80-85 253.75 256.34 30.09 226.25 

MW-107S 40.5 30.5-40.5 270.32 273.19 36.75 236.44 

MW-107D 67 62-67 270.14 273.14 36.73 236.41 

MW-108S 57 47-57 283.97 286.47 50.94 235.53 

MW-108D 83 78-83 283.85 286.36 51.51 234.85 

MW-109S 45 35-45 268.02 270.33 37.78 232.55 

MW-109D 82 77-82 268.08 270.29 38.87 231.42 

MW-110S 50 40-50 270.17 272.51 44.69 227.82 

MW-110D 75 70-75 270.40 272.37 44.74 227.63 

MW-111S 42 32-42 267.14 269.54 36.24 233.30 

MW-111D 73 68-73 267.38 269.67 36.04 233.63 

MW-112S 25 15-25 240.49 243.73 21.06 222.67 

MW-113S 37 27-37 252.68 255.16 32.09 223.07 

MW-113D 69 64-69 252.76 255.75 32.91 222.84 

MW-114S 37 27-37 254.81 257.53 34.31 223.22 

MW-114D 68 63-68 254.93 257.44 33.71 223.73 

MW-115S 50.5 40.5-50.5 286.19 288.67 49.43 239.24 

MW-115D 77 72-77 286.09 288.73 49.70 239.03 

1960 Fill Area 
Monitoring 
Wells 

MW-105S 35 25-35 254.86 256.86 29.08 227.78 

MW-105D 66 61-66 254.72 256.81 29.16 227.65 

MW-106S 34 24-34 253.53 255.84 29.23 226.61 

MW-106D 65 60-65 253.66 256.13 29.54 226.59 

MW-116S 34 24-34 255.07 257.51 28.82 228.69 

MW-116D 65 60-65 255.17 257.53 29.02 228.51 

MW-117S 32 22-32 252.66 255.33 26.08 229.25 

MW-117D 65 60-65 252.60 255.30 26.36 228.94 

MW-118S 25 15-25 244.71 246.82 20.52 226.30 

MW-118D 54 49-54 244.70 246.98 20.76 226.22 

Existing Ash 
Basin 
Monitoring 
Wells 

1
 

MW-1R 36 26-36 265.25 267.55 27.80 239.75 

MW-2R 42.5 32.5-42.5 254.14 256.85 30.68 226.17 

MW-3R 69 59-69 277.22 280.34 51.56 228.78 

MW-5 39 29-39 -- -- -- -- 

MW-6 49 39-49 -- -- -- -- 

MW-7 34 24-34 -- -- 19.44 -- 

Notes: 

1. Existing ash basin groundwater monitoring well depths and screen intervals are measured from top of casing. 

2. ft bgs indicates feet below ground surface. 

3. TOC indicates top of well casing. 
4. Water elevation measurements for all monitoring wells except MW-5 and MW-6 were gauged by HDR personnel on November 
17, 2014.  
5. Water elevation measurements for existing monitoring wells MW-5 and MW-6 were gauged by HDR personnel on July 15, 
2014. 

6. Elevations based on vertical datum NAVD88. 
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Table 2A. Geotechnical laboratory testing quantities by sample type and test method 
 

Laboratory Test Standard 
Number Of 

Tests 

Sieve Analysis           
(Mechanical Only) 

ASTM D422 17 

Sieve Analysis 
 (With Hydrometer) 

ASTM D422 7 

Specific Gravity ASTM D854 8 

Atterberg Limits ASTM D4318 10 

Natural Moisture Content 
Determination 

ASTM D 2216 18 

Cu Triaxial Compression Test  
(3 Confining Stresses) 

ASTM D4767 1 

Hydraulic Conductivity ASTM 5084 4 
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Table 6. Free water sample results – total inorganics and anions and cations 
 

Parameter Units 

Sample Location 

Discharge Canal 

SS-1 

Field Parameters       

Field pH SU   6.0 

Field Specific Conductance umhos/cm   31.0 

 Field Temperature °C   39.1 

Dissolved Oxygen mg/L   7.3 

ORP (REDOX) mV   223 

Total Inorganics (Total Concs.)       

Antimony µg/L < 5.0 

Arsenic µg/L < 10.0 

Barium µg/L   10.2 

Beryllium µg/L < 1.0 

Boron µg/L < 50.0 

Cadmium µg/L < 1.0 

Chromium µg/L < 5.0 

Cobalt µg/L < 5.0 

Copper µg/L < 5.0 

Iron µg/L   888 

Lead µg/L < 5.0 

Manganese µg/L   17.8 

Mercury µg/L < 0.20 

Molybdenum µg/L < 5.0 

Nickel µg/L < 5.0 

Nitrogen, Nitrate µg/L < 20.0 

Selenium µg/L < 10.0 

Thallium µg/L < 1.0 

Zinc µg/L < 10.0 

Anions and Cations       

Alkalinity, Total as CaCO3 mg/L < 5000 

Bromide mg/L < 0.10 

Calcium µg/L   1120 

Chloride mg/L   2.8 

Iron, Ferrous mg/L < 0.50 

Magnesium µg/L   511 

Methane µg/L   13.5 

Nitrogen, Nitrate µg/L < 20.0 

Potassium µg/L < 5000 

Sodium µg/L < 5000 

Sulfate mg/L   2.2 

Sulfide mg/L < 0.10 

Total Dissolved Solids mg/L   175 

Total Inorganics (Dissolved)       

Antimony, Dissolved µg/L < 5.0 

Arsenic, Dissolved µg/L < 10.0 

Barium, Dissolved µg/L   8.2 

Beryllium, Dissolved µg/L < 1.0 

Boron, Dissolved µg/L < 50.0 

Cadmium, Dissolved µg/L < 1.0 

Chromium, Dissolved µg/L < 5.0 

Cobalt, Dissolved µg/L < 5.0 

Copper, Dissolved µg/L < 5.0 

Iron, Dissolved µg/L   592 

Lead, Dissolved µg/L < 5.0 

Manganese, Dissolved µg/L   13.2 

Mercury, Dissolved µg/L < 0.20 

Molybdenum, Dissolved µg/L < 5.0 

Nickel, Dissolved µg/L < 5.0 

Nitrogen, Nitrate µg/L < 20.0 

Selenium, Dissolved µg/L < 10.0 

Thallium, Dissolved µg/L < 1.0 

Zinc, Dissolved µg/L < 10.0 

 

  

EXHIBIT DJW - 7.2 
Page 69 of 90

ELEC
TR

O
N
IC
ALLY

FILED
-2019

M
arch

4
5:26

PM
-SC

PSC
-D

ocket#
2018-318-E

-Page
18

of39



 

 
 

Table 7. Conceptual closure ash and earthwork quantities – Hybrid Cap-in-Place Closure Option 
 

Location Material 
Quantity

1
 

cy 

1960 Fill Area 

Excavated Ash 275,800
2
 

Excavated Cover Soil 19,600
2
 

Excavated Impacted 
Soil 

80,800
3
 

Ash Basin 

Excavated Ash Near 
Dam 

510,100
4,6

 

Excavated Impacted 
Soil Near Dam 

17,700
3,6

 

Perimeter Drainage 
Channel Excavation 

429,100
4
 

2’ Soil Cover 215,600
5
 

Ash Basin 
Embankment Fill 

309,400
4
 

 
Notes: 

 1. Quantities are in-place (bank measure) quantities without shrink or swell factors. 

 2. Source: AMEC, 2014 

 3. Assumes 2’ of impacted soil over location footprint. 

 4. Volume generated using CAD. 
 5. Includes 18” soil cover and 6” topsoil. 
 6. Assumes ash and impacted soils will be removed from a setback of 200’ measured from the centerline of the ash basin dam embankment to allow decommissioning. 
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Table 8. Estimated quantity of material to be placed in ash basin – Hybrid Cap-in-Place Closure Option 
 

Location Material 
Excavated Quantity

1
 

cy 
Compaction 

Factor 

Compacted 
Quantity 

cy 

1960 Fill Area 

Excavated Ash 275,800 20% 220,600 

Excavated Cover 
Soil 

19,600 12% 17,200 

Excavated 
Impacted Soil 

80,800 12% 71,100 

Ash Basin 

Excavated Ash 
Near Dam 

510,100 20% 408,080 

Excavated 
Impacted Soil 

Near 
Embankment 

17,700 12% 15,600 

Perimeter 
Drainage 
Channel 

Excavated 
Ash 

107,300
2
 20% 85,800 

Perimeter 
Drainage 
Channel 

Excavated 
Impacted Soils 

107,300
3
 12% 94,400 

2’ Soil Cover 215,600 N/A 215,600 

   TOTAL 1,128,400 

 
 
Notes: 

 1. See Table 7 for notes. 

 2. Assumes 25% of material excavated from perimeter drainage channel is ash. 

3. Assumes 25% of material excavated from perimeter drainage channel is impacted soil   

EXHIBIT DJW - 7.2 
Page 71 of 90

ELEC
TR

O
N
IC
ALLY

FILED
-2019

M
arch

4
5:26

PM
-SC

PSC
-D

ocket#
2018-318-E

-Page
20

of39



 

 
 

 
 

 

Table 9. Estimated quantity of material to be placed in ash landfill – On-Site and Off-Site Ash Landfill Closure Options 
 

Location Material 
Excavated Quantity

1
 

cy 
Compaction 

Factor 

Compacted 
Quantity 

cy 

1960 Fill Area 

Excavated Ash 275,800 20% 220,600 

Excavated Cover 
Soil 

19,600 12% 17,200 

Excavated 
Impacted Soil 

80,800 12% 71,100 

Ash Basin 

Excavated Ash  3,000,000 to 3,500,000 20% 
2,400,000 to 

2,800,000 

Excavated 
Impacted Soil 

233,300 12% 205,300 

2’ Soil Cover
2
 215,600 N/A 161,300 

   TOTAL 
3,075,500 to 

3,475,500 

 
 
Notes: 

 1. See Table 7 for notes. 

 2. Assumes 50 acre landfill footprint. 
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WETLAND DETERMINATION DATA FORM — Atlantic and Gulf Coastal Plain Region

City/County Der)in tOn/Darhn tOn

State: SC
Sampkng Date 11/13/14

Sampling Point. DP1

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Proiect/Site: Robinson Ash Basin

Applicant/Owner: Duke Ener

Investigator(s): Eric MU)alskl/B an Ro(len-Re nol(ls Section, Township, Range:

Landform (higslope, terrace, etc,)i de reSSiOn Local relief (concave, convex, none): Col)cave Slope(%)'ubregion

(LRR or MLRA) LRR P Lat: 34.41689 Long 80. 1 6090 Datum:

soil Map Unit Name: VaB - Vaucluse loam salld, 2 to 6% slo es NWI classification PEMCh

Are dimatic/ h drologic conditions on the site typical for this time of year? Yes~~ No~ (If no, explain in Remarks.)

Are Vegetation~ Soil~ or Hydrology~ significantly disturbed~re "Normal Circumstances'resent? Yes~~ No~
Are Vegetation~ Soil~ or Hydrology~ naturagy problematic?~(lf needed, explain any answers in Remarks )

~&surface Water (A1 )

~High Water Table (A2)

~Saturation (A3)

~Water Marks (B1)

~sediment Deposits (62)~ Drift Deposits (B3)

~Algal Mat or Crust (64)~ Iron Deposits (B5)

Inundation Visible on Aerial Imagery
Water-Stained Leaves (Bg)

~Aquatic Fauna (B13)

~Marl Deposits (615) (LRR U)

~Hydrogen Sulfide Odor (C1)
oxidized Rhizospheres along Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Thin Muck Surface (C?)
Other (Explain in Remarks)

)(B?

HYDROLOGY
Wetland Hydrology Indicators:

Prima Indicators minimum of one is re uired'heck ag that a

Seconds Indicators minimum of two re uired

Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (BS)

Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)

~shallow Aquitard (D3)

FAC-Neutral Test (D5)

Sphagnum moss (D8) (LRR T, U)

Field Observations:
Surface Water Present'

Water Table Present'?

Saturation Present?
includesca illa frin e

Yes ~~
Yes ~~
Yes

~v'o
~ Depth (inches):

No~ Depth (inches): 2
No~ Depth (inches): Sulface Wetland Hydrology Present? YesW~ No~

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available.

Remarks:

Pdimary hydrology indicators are present.

US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region — Version 2 0
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VEGETATION (Five Strata) — Use scientific names of plants Samphng Point OF"

~r (Plot size

1.

4

5

6.

Absolute Dominant indicator
~ee v

= Total Cover

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC

)otal Number of Domm ant
Speaes Across All Strata

Percent of Dominant Spence
That Are OBL, FACW, or FAC.

Prevalence Index worksheet:

(A)

(B)

(A/B)

50% of total cover

tm,„p, ee-t t

1 Ac rr r m

20'/3 of total cover

20 Yes FAC

OBL spectes

FACW speaes
FAC speaes
FACU speaes
UPL speaes
Column Totals

x1

x2
x3
x4
x5
(A) (B)

50'/ of total cover 10

Shrub Stratum (Plot size )

1 Sambucus niqra
2 M rica cerifera

2(L = Total Cover

20% of total cover 5

20 Yes FACW

30 Yes FAC

Prevalence Index

Hydrophytic Vegetation indicators:
1 - Rapid Test for Hydrophytic Vegetation

2- Dominance Test is &50%

3- Prevalence Index is &3

0'roblematicHydrophytic Vegetation'Explain)

2 Sparganium americanum
3 Osmunda regalia
4 Juncus effusus
5.

6

30 Yes OBL
10 No OBL
20 Yes OBL

10

50 = Total Cover

50% of total cover 25 20% of total cover 10

I-lerb Stratum (Plot size 30-feet )

1Andropoaon alomeratus 20 Yes FACW

indicators of hydnc soil and wetland hydrology must
be present, unless disturbed or problematic

Definitions of Five Vegetation Strata:

Tree — Woody plants, excluding woody vines,
approximateiy 20 ft (6 m) or more in height and 3 in
(7 6 cm) or larger in diameter at breast height (DBH)

Sapling — Woody plants, excluding woody vines,
approximateiy 20 ft (6 m) or more m height and less
than 3 in. (7 6 cm) DBH

Shrub — Woodyplants, excluding woodyvines,
approximateiy 3 to 20 ft (1 to 6 m) in height

Herb — All herbaceous (non-woody) plants, includmg
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately
3 ft (1 m) in height

Woody vine — All woody vmes, regardless of height

50% of total cover 40

t, „„3C-Feet
1 Lonicera 'a onica
2 Gelsemium sempervirens

80 = Total Cover

20% of total cover 16

2 Yes FAGU

2 Yes FAC

50% oftotal cover

Remarks (If observed, list morphological adaptations below)

4 = Total Cover

20% of total cover 0.8

Hydrophytic
Vegetation
Present"? yes~+ No~

Hydrophytic vegetation is dominant.

US Army Corps of Engineers Atlantic and Gulf Coastal Plam Region — Version 2 0
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SOIL Sampkng Point
DP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matiix Redox Features
~Te Loc'exture Remarks

0-3 7.5YR 4/6 100
3-20 ~ol i siicr iso

silty clay
sandy cl;

'Type C=Concentration, D=Depletion, RM=Reduced Matnx, MS=Masked Sand Grains Locabon PL=Pore Lining, M=Matnx

Hydrlc Soil indicators: (Applicable to all LRRs~ Histosol (Al i

Histic Epipedon (A2)
Black Histic (A3)

Hydrogen Sulfide lA4)

Stratified Layers (A5)

Organic Bodies (A6) (LRR P, T, U)

5 cm Mucky Mineral (A7) (LRR P, T, 0)
Muck Presence (A8) (LRR U)

1 cm Muck (A9) (LRR P, T)

Depleted Below Dark Surface

(All 

)

Thick Dark Surface (A12)
Coast Praine Redox (Al 6) (MLRA 150A)
Sandy Mucky Mineral (Sl) (LRR 0, S)
Sandy Gleyed Matnx (S4)
Sandy Redox (S5)

Stnpped Matnx (S6)
Dark Surface (S7) (LRR P, S, T, U)

Restrictive Layer (if observed);

Type

Depth (mches)

unless otherwise noted.)

Polyvalue Below Surface (S8) (LRR S, T, U)

Thin Dark Surface (S9) (LRR S, T, U)

Loamy Mucky Mineral (Fl ) (LRR 0)
Loamy Gleyed Matnx (F2)
Depleted Matnx (F3)

Indicators for Problematic Hydric Soils:
1 cm Muck (A9) (LRR 0)
2 cm Muck (A10) (LRR S)
Reduced Vertic (F18) (outside MLRA 150A, B)

Piedmont Floodplain Soils (F19) (LRR P, S, T)

QAnomalous Bnght Loamy Soils (F20)
(MLRA 153B)

HRed Parent Matenal (TF2)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

Indicators ofhydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic

Hydric Soil Present? Yes~+ No~

Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Marl (F10) (LRR U)

Depleted Ochnc (Fl 1) (MLRA 151)
Iron-Manganese Masses (F12) (LRR 0, P, T)

Umbnc Surface (F13l (LRR P, T, U)

Delta Ochnc (F17) (MLRA 151)
Reduced Vertic (F18 l (MLRA 1 50A, 1 50 B)

Piedmont Floodplain Soils (F19) (MLRA 149A)
Anomalous Bnght Loamy Soils (F20) (MLRA 149A, 153C, 153D)

Remarks
Hydric soil indicators are present.

US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region — Version 2 0
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WETLAND DETERMINATION DATA FORM — Atlantic and Gulf Coastal Plain Region

city/county. Darhn ton/Der)In ton

State: SC
Sampling Date: 11/13/14

Sampling Point. DP1

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Proiect/Site: Robinson Ash Basin

Applicant/Owner: Duke Ener

Investigator(s). Enc MUIal ski/B an Roden-Re nolds Section, Township, Range.

Landform (higslope, terrace, etc,)i de reaaiOn Local relief(concave convex none) concave Slope (%) +1

Subregion (LRR or MLRA) LRR P Lat: 34.41689 Long -80.16090 Datum:

Soil Map Unit Name: VBB - Vaucluse loam sand, 2 to 6% slo es NWI classification: PEMCh

Are dimatic/ h drologic conditions on the site typical for this time of year? Yes~~ No~ (If no, explain in Remarks.)

Are Vegetation~ Soil~ or Hydrology~ significantly disturbed~re "Normal Circumstances'resent? Yes~~ No~
Are Vegetation~ Soil~ or Hydrology~ naturagy problematic?~(lf needed, explain any answers in Remarks )

~&surface Water (Al )

~High Water Table (A2)

~Saturation (A3)

~Water Marks (B1)

~sediment Deposits (62)~ Drift Deposits (B3)

~Algal Mat or Crust (64)~ Iron Deposits (B5)

Inundation Visible on Aerial Imagery
Water-Stained Leaves (Bg)

~Aquatic Fauna (B13)

~Marl Deposits (B15) (LRR U)

~Hydrogen Sulfide Odor (Cl)
oxidized Rhizospheres along Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Thin Muck Surface (C?)
Other (Explain in Remarks)

)(B?

HYDROLOGY
Wetland Hydrology Indicators:

Prima Indicators minimum of one is re uired'heck ag that a

Seconds Indicators minimum of two re aired

Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (Bs)
Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)

~shadow Aquitard (D3)

FAC-Neutral Test (D5)

Sphagnum moss (D8) (LRR T, U)

Field Observations:
Surface Water Present'

Water Table Present'?

Saturation Present?
includesca illa frin e

Ves M~
Yes ~~
Ves H~

No~ Depth (inches): 1 2

No~ Depth (inches): 2
No~ Depth (inches): SUIfaoe Wetland Hydrology Present? YesW~ No~

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available.

Remarks:

Pdimary hydrology indicators are present.

US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region — Version 2 0
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VEGETATION (Five Strata) — Use scientific names of plants Samphng Point OP"

~r (Plot size

1.

4

5

6.

Absolute Dominant indicator
~ee v

= Total Cover

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC

)otal Number of Domm ant
Speaes Across All Strata

Percent of Dominant Spence
That Are OBL, FACW, or FAC.

Prevalence Index worksheet:

(A)

(B)

(A/B)

50% of total cover

F,„N, ee-i t

1 Ac rr r m

20'/3 of total cover

20 Yes FAC

OBL species

FACW speaes
FAC speaes
FACU speaes
UPL speaes
Column Totals

x1

x2
x3
x4
x5
(A) (B)

50'/ of total cover 1 0

Shrub Stratum (Plot size )

1 Sambucus niqra
2 M rica cerifera

20 = Total Cover

20% of total cover 5

20 Yes FACW

30 Yes FAC

Prevalence Index

Hydrophytic Vegetation indicators:
1 - Rapid Test for Hydrophytic Vegetation

2- Dominance Test is &50%

3- Prevalence Index is &3

0'roblematicHydrophytic Vegetation'Explain)

2 Sparganium americanum
3 Osmunda regalis
4 Juncus effusus
5.

6

30 Yes OBL
10 No OBL
20 Yes OBL

10

50 = Total Cover

50% of total cover 25 20% of total cover 10

I-lerb Stratum (Plot size 30-feet )

1Andropooon olomeratus 20 Yes FACW

indicators of hydnc soil and wetland hydrology must
be present, unless disturbed or problematic

Definitions of Five Vegetation Strata:

Tree — Woody plants, excluding woody vines,
approximateiy 20 ft (6 m) or more in height and 3 in
(7 6 cm) or larger in diameter at breast height (DBH)

Sapling — Woody plants, excluding woody vines,
approximateiy 20 ft (6 m) or more m height and less
than 3 in. (7 6 cm) DBH

Shrub — Woodyplants, excluding woodyvines,
approximateiy 3 to 20 ft (1 to 6 m) in height

Herb — All herbaceous (non-woody) plants, includmg
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately
3 ft (1 m) in height

Woody vine — All woody vmes, regardless of height

50% of total cover 40
3C-Feei

1 Lonicera 'a onica
2 Gelsemium sempervirens

80 = Total Cover

20% of total cover 18

2 Yes FAGU

2 Yes FAC

50% oftotal cover

Remarks (If observed, list morphological adaptations below)

4 = Total Cover

20% of total cover 0 8

Hydrophytic
Vegetation
Present"?

Hydrophytic vegetation is dominant.

US Army Corps of Engineers Atlantic and Gulf Coastal Plam Region — Version 2 0
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SOIL Sampkng Point
DP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth M at i ix Redox Features
~Te Loc'exture Remarks

0-3 7.5YR 4/6 100
3-20 ~GI 13110Y 100

silty clay
sandy clc

'Type C=Concentration, D=Depletion, RM=Reduced Matnx, MS=Masked Sand Grains Locabon PL=Pore Lining, M=Matnx

Hydrlc Soil indicators: (Applicable to all LRRs~ Histosol (Al i

FI
Histic Epipedon (A2)
Black Histic (A3)

Hydrogen Sulfide lA4)

Stratified Layers (A5)

Organic Bodies (A6) (LRR P, T, U)

5 cm Mucky Mineral (A7) (LRR P, T, 0)
Muck Presence (A8) (LRR U)

1 cm Muck (A9) (LRR P, T)

Depleted Below Dark Surface

(All 

)

Thick Dark Surface (A12)
Coast Praine Redox (Al 6) (MLRA 150A)
Sandy Mucky Mineral (Sl) (LRR 0, S)
Sandy Gleyed Matnx (S4)
Sandy Redox (S5)

Stnpped Matnx (S6)
Dark Surface (S7) (LRR P, S, T, U)

Restrictive Layer (if observed);

Type

Depth (mches)

unless otherwise noted.)

Polyvalue Below Surface (S8) (LRR S, T, U)

Thin Dark Surface (S9) (ERR S, T, Ul

Loamy Mucky Mineral (Fl ) (LRR 0)
Loamy Gleyed Matnx (F2)
Depleted Matnx (F3)

Indicators for Problematic Hydric Soils:
1 cm Muck (A9) (LRR 0)
2 cm Muck (A10) (LRR S)
Reduced Vertic (F18) (outside MLRA 150A, B)

Piedmont Floodplain Soils (F19) (LRR P, S, T)

QAnomalous Bnght Loamy Soils (F20)
(MLRA 153B)

EI
Red Parent Matenal (TF2)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

Indicators ofhydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic

Hydric Soil Present? Yes~+ No~

Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Marl (F10) (LRR U)

Depleted Ochnc (Fl 1) (MLRA 151)
Iron-Manganese Masses (F12) (LRR 0, P, T)

Umbnc Surface (F13l (LRR P, T, U)

Delta Ochnc (F17) (MLRA 151)
Reduced Vertic (F18 l (MLRA 1 50A, 1 50 B)

Piedmont Floodplain Soils (F19) (MLRA 149A)
Anomalous Bnght Loamy Soils (F20) (MLRA 149A, 153C, 153D)

Remarks
Hydric soil indicators are present.

US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region — Version 2 0



 

 
 

EXHIBIT DJW - 7.2 
Page 84 of 90

ELEC
TR

O
N
IC
ALLY

FILED
-2019

M
arch

4
5:26

PM
-SC

PSC
-D

ocket#
2018-318-E

-Page
33

of39

WETLAND DETERMINATION DATA FORM — Atlantic and Gulf Coastal Plain Region

city/county. Darhn ton/Der)In ton

State: SC
Sampling Date: 11/13/14

Sampling Point. DP1

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Proiect/Site: Robinson Ash Basin

Applicant/Owner: Duke Ener

Investigator(s). Enc MUIal ski/B an Roden-Re nolds Section, Township, Range.

Landform (higslope, terrace, etc,)i de reaaiOn Local relief (concave, convex, none): CODCSV8 Slope (%)'

Subregion (LRR or MLRA) LRR P Lat: 34.41689 Long -80.16090 Datum:

soil Map Unit Name: VaB - Vaucluse loam sand, 2 to 6% slo es NWI classification: PEMCh

Are dimatic/ h drologic conditions on the site typical for this time of year? Yes~~ No~ (If no, explain in Remarks.)

Are Vegetation~ Soil~ or Hydrology~ significantly disturbed~re "Normal Circumstances'resent? Yes~~ No~
Are Vegetation~ Soil~ or Hydrology~ naturagy problematic?~(lf needed, explain any answers in Remarks )

~&surface Water (Al )

~High Water Table (A2)

~Saturation (A3)

~Water Marks (B1)

~sediment Deposits (62)~ Drift Deposits (B3)

~Algal Mat or Crust (64)~ Iron Deposits (B5)

Inundation Visible on Aerial Imagery
Water-Stained Leaves (Bg)

~Aquatic Fauna (B13)

~Marl Deposits (815) (LRR U)

~Hydrogen Sulfide Odor (Cl)
oxidized Rhizospheres along Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Thin Muck Surface (C?)
Other (Explain in Remarks)

)(B?

HYDROLOGY
Wetland Hydrology Indicators:

Prima Indicators minimum of one is re uired'heck ag that a

Seconds Indicators minimum of two re aired

Surface Soil Cracks (86)

Sparsely Vegetated Concave Surface (Bs)
Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)
Crayfish Burrows (Cs)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)

~shadow Aquitard (D3)

FAC-Neutral Test (D5)

Sphagnum moss (D6) (LRR T, U)

Field Observations:
Surface Water Present'

Water Table Present'?

Saturation Present?
includesca illa frin e

Ves M~
Yes ~~
Ves H~

No~ Depth (inches): 1 2

No~ Depth (inches): 2
No~ Depth (inches): SUIfaoe Wetland Hydrology Present? YesW~ No~

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available.

Remarks:

Pdimary hydrology indicators are present.

US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region — Version 2 0
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VEGETATION (Five Strata) — Use scientific names of plants Samphng Point OP"

~r (Plot size

1.

4

5

6.

Absolute Dominant indicator
~ee v

= Total Cover

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC

)otal Number of Domm ant
Speaes Across All Strata

Percent of Dominant Spence
That Are OBL, FACW, or FAC.

Prevalence Index worksheet:

(A)

(B)

(A/B)

50% of total cover

F,„N, ee-i t

1 Ac rr r m

20'/3 of total cover

20 Yes FAC

OBL species

FACW speaes
FAC speaes
FACU speaes
UPL speaes
Column Totals

x1

x2
x3
x4
x5
(A) (B)

50'/ of total cover 1 0

Shrub Stratum (Plot size )

1 Sambucus niqra
2 M rica cerifera

20 = Total Cover

20% of total cover 5

20 Yes FACW

30 Yes FAC

Prevalence Index

Hydrophytic Vegetation indicators:
1 - Rapid Test for Hydrophytic Vegetation

2- Dominance Test is &50%

3- Prevalence Index is &3

0'roblematicHydrophytic Vegetation'Explain)

2 Sparganium americanum
3 Osmunda regalis
4 Juncus effusus
5.

6

30 Yes OBL
10 No OBL
20 Yes OBL

10

50 = Total Cover

50% of total cover 25 20% of total cover 10

I-lerb Stratum (Plot size 30-feet )

1Andropooon olomeratus 20 Yes FACW

indicators of hydnc soil and wetland hydrology must
be present, unless disturbed or problematic

Definitions of Five Vegetation Strata:

Tree — Woody plants, excluding woody vines,
approximateiy 20 ft (6 m) or more in height and 3 in
(7 6 cm) or larger in diameter at breast height (DBH)

Sapling — Woody plants, excluding woody vines,
approximateiy 20 ft (6 m) or more m height and less
than 3 in. (7 6 cm) DBH

Shrub — Woodyplants, excluding woodyvines,
approximateiy 3 to 20 ft (1 to 6 m) in height

Herb — All herbaceous (non-woody) plants, includmg
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately
3 ft (1 m) in height

Woody vine — All woody vmes, regardless of height

50% of total cover 40
3C-Feei

1 Lonicera 'a onica
2 Gelsemium sempervirens

80 = Total Cover

20% of total cover 18

2 Yes FAGU

2 Yes FAC

50% oftotal cover

Remarks (If observed, list morphological adaptations below)

4 = Total Cover

20% of total cover 0 8

Hydrophytic
Vegetation
Present"?

Hydrophytic vegetation is dominant.

US Army Corps of Engineers Atlantic and Gulf Coastal Plam Region — Version 2 0
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SOIL Sampkng Point
DP1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth M at i ix Redox Features
~Te Loc'exture Remarks

0-3 7.5YR 4/6 100
3-20 ~GI 13110Y 100

silty clay
sandy clc

'Type C=Concentration, D=Depletion, RM=Reduced Matnx, MS=Masked Sand Grains Locabon PL=Pore Lining, M=Matnx

Hydrlc Soil indicators: (Applicable to all LRRs~ Histosol (Al i

FI
Histic Epipedon (A2)
Black Histic (A3)

Hydrogen Sulfide lA4)

Stratified Layers (A5)

Organic Bodies (A6) (LRR P, T, U)

5 cm Mucky Mineral (A7) (LRR P, T, 0)
Muck Presence (A8) (LRR U)

1 cm Muck (A9) (LRR P, T)

Depleted Below Dark Surface

(All 

)

Thick Dark Surface (A12)
Coast Praine Redox (Al 6) (MLRA 150A)
Sandy Mucky Mineral (Sl) (LRR 0, S)
Sandy Gleyed Matnx (S4)
Sandy Redox (S5)

Stnpped Matnx (S6)
Dark Surface (S7) (LRR P, S, T, U)

Restrictive Layer (if observed);

Type

Depth (mches)

unless otherwise noted.)

Polyvalue Below Surface (S8) (LRR S, T, U)

Thin Dark Surface (S9) (ERR S, T, Ul

Loamy Mucky Mineral (Fl ) (LRR 0)
Loamy Gleyed Matnx (F2)
Depleted Matnx (F3)

Indicators for Problematic Hydric Soils:
1 cm Muck (A9) (LRR 0)
2 cm Muck (A10) (LRR S)
Reduced Vertic (F18) (outside MLRA 150A, B)

Piedmont Floodplain Soils (F19) (LRR P, S, T)

QAnomalous Bnght Loamy Soils (F20)
(MLRA 153B)

EI
Red Parent Matenal (TF2)

Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

Indicators ofhydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic

Hydric Soil Present? Yes~+ No~

Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)
Marl (F10) (LRR U)

Depleted Ochnc (Fl 1) (MLRA 151)
Iron-Manganese Masses (F12) (LRR 0, P, T)

Umbnc Surface (F13l (LRR P, T, U)

Delta Ochnc (F17) (MLRA 151)
Reduced Vertic (F18 l (MLRA 1 50A, 1 50 B)

Piedmont Floodplain Soils (F19) (MLRA 149A)
Anomalous Bnght Loamy Soils (F20) (MLRA 149A, 153C, 153D)

Remarks
Hydric soil indicators are present.

US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region — Version 2 0



 

 
 

  

  

C 
Appendix C 

Conceptual Design Drawings 

   

  

 

EXHIBIT DJW - 7.2 
Page 87 of 90

ELEC
TR

O
N
IC
ALLY

FILED
-2019

M
arch

4
5:26

PM
-SC

PSC
-D

ocket#
2018-318-E

-Page
36

of39



EXHIBIT DJW - 7.2 
Page 88 of 90

EL
EC

TR
O
N
IC
AL

LY
FI
LE

D
-2
01
9
M
ar
ch

4
5:
26

PM
-S

C
PS

C
-D

oc
ke
t#

20
18
-3
18
-E

-P
ag
e
37

of
39

vj
LIJ

0

0
LII

0
LII

(3«2Q p
I-L (nN&0
Q Q LIJ

U- Vl&Z&
C01

0 0 &.2
0 OUJ &
&Z00
Q — Yj
0

&0~
W CL C0

In &
LIJ Z LII
(n & &&Q/0
CCI I

— Z

0
0
LII

O
LII

0
O

(3

LIJ&0

0
0&Z «
CL a

0ZN«N0 LII
Q «
C3 Z

I
— LIJ2 LII0 U

N
CC LIJ0&Z Q

,0
vj UJ

LII 2OZ2 —
UJ

Ud N
NO+0ZQ

& UJ«I 2«N
I&00

CO0 (0
(02 0

(n z
(3Z
CC

40
ON

Vj CL'IJ

CCI

& 0
UJ (KI

UJ Q
L3 0
&UJ (n
Q& 0
Ql— Z (3

Z U-02IJJ

N/3 0 Ud&

UJ ~
Z O

Q I
— 2

&0
—/00 p&Q CL

IJ- Q — LIJ0 & UJeo UJ NO0
CD UJ I

— N UJ «-Z NUd&1
Q/& Z ~&m

(0 0 OP-QQN2(01—Z I
— Vl

— 5 ~z
Z(C 0 NOQ«« (KIZ

0
IJJ
(3
LIJ

N

UJ 2
I
— N

X 2(3

(L (n
0 X
& UJ

vj
LII2

LIJ

UJ

0 0 Z
0

Z00

LII
O

O Z
UJ

C0

Vj
0 LII

U=
I
— Q

L3 ZZ 0
O Z
(0 « IA

Qj
C3

-N

(3 p
C0 «

0 0
& 0

0

LII

(320
(C UJ

OQ
CL I

—
&Z Q0 p «

CL XVI

LII

LII
O
2 Z
O 0

UJ

0(LZ CL0~ N
Yj

(0
I

(KI

X

20

LII

LIJ

0 Z
(n 0

CL

UJ
I
— 0

Z
O

Yj ~
ID

W )
X CL

LIJ
O
LII

2 2

O

vj
CL

CL'—

2 0
0 LIJ

vj2 CC
LII LII O
(II Z N
CL I

— CCI(30 0

0 0
Z Z
0 0

O
CL

0 0
Z

(3 (32 2

X X
LII LIJ V)z0

I-
CI
Z0
O
Q
Z
I-
V)

X
LLI

O
Q

LU O

-(3 0
(3
jnD

0
UJ UJS
Z O

N

LL

CK'K6

N
UJ Z

N
UJ&

0 CL
0- 00
CL

LII
(3

Q 3 6

N

K

8/8

3i3
3

Zi

0

8(,

(0
M
Q)

CD a)0 p
c CL
CU

CL
Cfj

p p
M

CL m

Q)
M

Z0Zl-
o 0

o~
CO

0

Z'.

0

O
Z
I—

0
0)

I—

Z
00
Z0
I—

U
Z'.

CI

3/

N
Nz

I Vl0 &
LIJ

0 CL

lllllll/////
No/gy~",,

IJ gY)

CER~~/// '////lflllll IUI

LII ii„

N «
Zl Z00

0
IJJ &0
0

I

I

il 3/

Q

(3

2

O

0
0

0
0
0

0
00
O
UJ

Vl
N

0
(Kl

O
g Cj OO
C

p 36

m U- C!Lj KD

al 0/ m
0/

E
O 2 Uj

C
0

01IP
C

(0 0l
C O (0c

IJ
C vj
'(D
c UJ (3

(0 (0
O0

Z 2

I/I

Cl

I(j
Cl
IKI
IO

(3 O
2 jp

00

O P-

liiPPPWI Wd 19 PZ 6 I'10Z/ZZ/Zl 10ld 63IP 10010( 18(6890PIPdjj6" iIPII3/Jdj 0



EXHIBIT DJW - 7.2 
Page 89 of 90

EL
EC

TR
O
N
IC
AL

LY
FI
LE

D
-2
01
9
M
ar
ch

4
5:
26

PM
-S

C
PS

C
-D

oc
ke
t#

20
18
-3
18
-E

-P
ag
e
38

of
39

Vl
LLJ

0

0
LLI

0
LLI

O«ZK p
I-L (nN&O
Q K UJ

U- Vl
P- Z &

CQI

0 O d.2
0 OUJ &
&Z00
0

&0~
W CL CQ

In &
UJ Z LLI

(n & &
& CL 0
CCI I

— Z

0
0
LLI

O
LLI

0
O

O

LLI&0

0
0&Z «
0

0ZN«N0 LLI

Q «0 Z

I
— UJ2 LLI0 U

N
K UJ0&Z Q
UJ N,0

Vl UJ

UJ ZOZZ —
UJ

UJ N
NO+0ZQ

& UJ

«Nl&00

CO0 CO
CO

Z 0
(n z
C3Z
Z

40
O

(/I
VI CL'J

CQ

"
C.

& 0
L/J C9

W N Z0
(nQ~ 0«oh zu

I
— 0NZzi Q OZNpl— 0 UJ&

UJ OQxo i Zz&UJZ Z OpOI 5 QK
— UJ(L Q 0&Q I

— (n Z&0 & — UJ
OW & UJ
(O~ & UJ NO(L
C//NO I

— NUJ«
UJ(L N UJgl-Z

QO Z~
pZO 0 0)-Q

& L/J N Z CCl I—ZZI— N
Vl

~ &—i CC CQ 0 N 0 Q
«&0 Q &CdZ

LLI

LIJ

N

IJJ Z
I
— N

x z0
CL I—

(L (n
0 x
& UJ

Vl
LLI

2:

UJ

0 0

z
UJ

0

LLJ

(3
2:

0 C9
I
— Z
Z Q0 0

CQ

(n
(CJ

LQI

O
- C9

Op
(0 «

0 0
& 0

LLI

O
O Z

UJ

(Q

Vl
0 LLI

U=
I
— Q CLZ
0

(CI CL

L/J

pZ Z
O
Z Z
O 0
0

ZO
Q UJ

CL & 00«CLZ CL2N O~ N

e
00z

I
cU

X

Z0

LLJ

LIJ

0 Z
(n 0

CL

UJ
I
— 0

CL

Z
O

Cn ~
/0 )

X CL

(Q
LIJ
OZ
UJ CL

Z Z
Z Z

VI
O ZQ

LLI LLI
UJ Z

0 (Q OO

0 0
Z Z
0 0

O

0 0
Z

0
C3 (3
Z Z

O
(n vI
CQI0 LLI LIJ

CL0
2'.

0

0 0
L/JK UJKN«N«00 00
CL I

— CL I—QZ OZQo CL0
Q.O CLO

OM
LLI LLjI-0
c(
Z

QI-SZ~o
c( I-
u1 cC

~U~X— LLI

o~~M
ca 0~Q

CO

U
0

-O 00
CVO

0
UJ UJS
Z O

N

LL

(0
M
(D

CD a)0 p

CU

CL
CfI

p p
M

D m

(D
M

Z'.

0
c(
U

I—

0
0)

I—

Z
0
U
Z0
I—

(3
Z'.

CI

o/

z0El-
~ U

0z z0
IV(

llllllll////
NO/gy~",,

on

CER~~/// '////lllllll

LIJ

xo
CL
0(n

U
Z

O

0
0

o CO

a

0
0
0

0
0

O
O
VJ

Vl
N

0
CV

p
g (0 Pp
C

p 06

m U- pO cn
nl n/ n/

/0
E

0 2 cn

p0 nl/n
C

Ol nlc o (0c
CJ

C I/J
'C/lc UJ O

CQ M
p02 2

en

p
C(J

co

0 P
z /p
~" lo

oo

O P-

Inennne 'lhle PS 99 8 VLOZ/ZZ/ZL Uold '6/nP 10 3 (0(18/6890PIed/16unoonned( 3



EXHIBIT DJW - 7.2 
Page 90 of 90

EL
EC

TR
O
N
IC
AL

LY
FI
LE

D
-2
01
9
M
ar
ch

4
5:
26

PM
-S

C
PS

C
-D

oc
ke
t#

20
18
-3
18
-E

-P
ag
e
39

of
39

e

~ ~

e o

~ o e

~ e
e ~

e e
~ 0~ e

~I I ~

o

!jjj~«jrjijj~+- j

jiiiiiiii Viv~t~t~g
(0jjjjjjjjji jkf4j»j
~jjjjjjjjjjjjjjjjvjjvj&j-jjjiiv

e ~ ~

~4
~ ~

~Ie ~ o ~ e e e
gL!'+~ !II lyeye!

o ~ e ~ „ji)!'~l~l&
+1+

~S tp+~+!

~ ~ tA+!oas e e kg+~+!
'! ji)!! tp+~+&

t~l~l!
I ~ ~

~ ~ I! 'i)! &A++!
~ S o e o "Oi..l

!j+)! tA
~ a i+Ai')n I+i+i!

~r»l-i . -+»j«!»w-~~~-~~ -~!
aa,(~j&g1«ji »ii&~.pr~&& i~Q+iiv«++.jjjjjjjjji!jjjC&1 )r»j.»!» -.. -- .~~~jjtp~~-jjjjj!~jjjjfpjkigw i rgi+&+ijf+Ijjjjjjjjjjrrjlijjjjjjj«jjjjjjjjjjjjjj

jib+ . jjjrjijjjjjjw!+jjjjjjjjjjjjjjjjjjjCjjjjjjjjjjjjjjjijjjj 4
jrijji+4r+jjj«jjjAjjjijjjjjjL!jjjjjjrrrrjjjjjjjjjjj1+jjjji«jjjjjjw+jj!jjjjj.'..jjjjrPjjjjjjjjjjjjjjjjjjjjjjjjjjjjjj-jjc4L+jjjjjj~j-A+I!'-i,

yfp%p+ijj~+~jjjjjjjjjjjjjAjjjjjj/ jijjjjjijj(jjjjjjj]jj($%~+jjj«jP! v.jrjjjjjj+vjjj!C
lj!i»w»ej&!+jr!jjii$j++jjjj!rig'&gjjii j0j%p y fj1j~%

rjj14+jrjjjjj~jjjjjAj jjjjjjjjj+++A+A+++AfA+i+j ~-+&cjjjjjj4 j+jjjjj +jj

'r&r+'++i+jjjjjjjjAjjjjjjjAjjjjjjjjjA+A!A~.= . j-j~jjjijjjjjjijjjijj+jjjjjjjjc
rprtr+0-+rjjjrjjjj ' jj~j«jjjjj»4-» ijjjjjjjjjjjjjjjjjj j$jjpp pjrjjjjjjjjjjjjj«j«jjjjjjjjjjjjjjjyjjjjjjjjj»j j4jjjjjjjjjjjjjjjjjjjjjjljjjjjj j«ji i ii44+i++++rrrrrrrriiiiA!i~ eiiirrrrrrrrrr!irrrrrrriC+i

rrj»j jjjjj&ijjjjjjjjjjjjjjjjjlpljjjj&I» jwjjjjjjjjjjjjjjjjjfjjjjjjjjjjjjjjjj jjjljj«jjjjjjjjjjjjjjrrrjjjrjjrjjjjjj++ji~ij~+-j~j»jj»- . r-j&Ajjjjrrj'jjjjjj ..jjjjjCjjjjjjjr(4jjjAjjjjji j.-~- jjiijjjjjjjjjjjjjjjjjj jjrr-,jjjjjyljjjjjjjjjy +y+jjjjjjjjjji " !ri jjjjj~ljjjjjjjjjjjjjjjjjjjj!j!!!ji jjjj4jjjj4yjjj !!!i!!!!i«4ij jjjjgjjj! !L» e= i+i!!!!i jjj«!i!!i!!!!!!i jijjjiij jjj(jjj!!!!i !+ re jjgj! Cb~j&jjjjj~j«jjjjj!jjjjjjj'jjjjj!jjjjjj jr~ iiijj+&j+jjjjjjjyA&+ti~~~yty )jjjjj«jAjjjjjyjjjjjjjjji+-j«jjjjjjjjjjjjjjj«jj jjjjjQ&&+jjjj«jjjj j«!AD'jjji
jjjj!jgj~A~Q~~l++plpjjjjj«r ~+~~+pjjjjjjjjjjjjjjjjjjjjjjjjj~+jj!.Q~%~+p+~+/~+~+p+~$(+~+~+/j) jjjjjpjj»-:~i++j+jjje~ i+jjjjjjjjjjjjj-jjjjjjj j&j-jjjjjjjjj

r 4++g1ji „~I/+i+jjjjjjiiil jjjjjj jjjjjjjjpjjjjjjjjjjjjr.j»P«j jj&jjjj~i " - rjjijAjijjjAj«jjjjj+jj~j"
jjjjj - - -(~~ +~jjjjjjjjjjj!Cjjjjj+i j«i!i!i!i!i!i!i!i!!!!i!i!!i!i!!i!i!!!!! jr!!!i!i!i!i!!!!!i!i

tjjj!!ijjijjjjjgj jL!!ijjjjp«+P- + ijj ++jj«jjjj +jjj jjjjjj«jjjjjj!
Cjjjjjjjjjjjjjjjjjjjjjjjjjjjj&jjjjijjjjjjjjjjjjjjjjj
i!i!pl!!!j!!i!j!+0 !jjj»I)jAjjjjj~~+jjjjjjjjjjjjjjjjjjjijjjjjjjjjjjjjj r&

+j+jjjjjjj+Cjjjjjjjjjjjjjjjjjjjjjjjj+jj jjjr»- -i .jjj~~!jj~~++jjjjj~jjj,.-+ - j iijjjvjjjjj!jLjjjj ', ' jjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjjijp-
ijpg+~i+yjj+p+qPji jjj+p 4 jill, jjj&yv)&+yt)) fiji.+jjjjjjjljjjjjjjjjjjjjjjjjjr '=~r~i

ijjjjr)~is(+jjj . !Ajjjj!jjjjjjjjjji+ij ...»rji+A+A~A+A++
«ijiijjjjij!jj j&& rrr»j~++

j!iiiEwjjjjjj;, jjjjjAjjww 1jjjjjj+W1Wj)4+!i .«I~pyg1p» 'xjjjjjjjjjjj«!jjjj&i= '" ~ij-rr!jjj!4jj4vjjjjjjjjjjj+jjjjjjjAjjjjipjAjj4jjjj jjjjjjl i!!i  +&jjijjjjjjjjj&p+jjjrj+Yp+jjc ljjjjjjjjjjv»o' 0+rr~+ri~+i jjjjjjj++j!rjjjjjj4jjjjj
++1+1&&&++i+!jjjj( 1jj tl%I&~iA!jj«jjjji&+++ jV~ ~++++jjA jjjjjjjjjj«jjjjij+jijj~~jjjjijjjjj !jiving:+O)i jjjjijjj1-jjij 4« - -.=:.»r»rjjjjjjjjjjjjjijjjjjjCCijjj++jjjjjjj+jjjjjijjjjjjjjjjl( ~yljjAjjjplAjijjjjjjjjjjjjjjjjjj(lyljjjiljC rip!&»ij+jjjjjjrrjjjjjjjAjjjjjjjjjjC!jjjjjjjjjj(

0«jjjjj~jji ~!~!~!A!C ~!jib'jjjjj4 r+p&++jjj)Ijj jjjjjj++Ijjp rr«rr z 'ijjajjjjjjjjjjjAjjjjjjjjjjjjjjjjjjjjjjjgE«+.~ g+i++i+i+a+w+y~y+jjjjjji »r+Ijii&ljjjjjj+i~ljj«j»1 rr«&&or&rare/+rr~jjjjjjjjj~jjjjjjjjjjjjjjjjjjjijjjjjjjj!&jjjjjjjj(
~!&~~+4 «A iij'Ajjjij«j&j~« /ri I jjjjjtplpjAjjtjjj!Ajj+gjjjAjjjjjjjjjjjjtjjijjjjjc~=======-rP +«A g~ii+jjjjjjjjjjjjjj ejjjjpjpjjjjjjjjjjtjjjjjjjjjjjjjjjjjjjj!!!jij

jep+~+g~t~+~tpl~vpt~jjjjjjvjjjjj!ljjjvjjrjjjjjg jjjjvjjjvjjjjjjjjjjjjjjA(,
jr+tjj+(+ji«!+!i!«j~aj«jg+ijkj«jkj«jjjjjjijj«jjrjjjjjjjjk+jjjjjjjjjjjjjjjj(ijjjjjjljjC( '

- 4-i -i-i%-i.==-~==-.===;=====F4:i«i.j«j~jjjjjj jE!Atj!jjjjj!'jjjjjigi !!i! - ~+~-~~=-==-.--== -.=..! . +~jji-jjjjjjjj«Ajjjjjjjjjjjjv&jjjjjjjjjj

p

jg
ij

~vpjjw
i!C

o ~

~0

~ ~




